Transcriptional regulation of the c-Myc promoter by NFAT1 involves negative and positive NFAT-responsive elements.
A number of physiological processes in both normal and cancer cells are regulated by the proto-oncogene c-Myc. Among them, processes such as cell cycle regulation, apoptosis, angiogenesis and metastasis are also controlled by the nuclear factor of activated T cells (NFAT) family of transcription factors. It is already known that NFAT upregulates c-Myc expression by binding to an element located in the minimal c-Myc promoter. However, the importance of other NFAT sites in the context of the full promoter has not been evaluated. In this work, we demonstrate that the regulation of c-Myc by NFAT1 is more complex than previously conceived. In addition to the proximal site, NFAT1 directly binds to distal sites in the c-Myc promoter with different affinities. Promoter deletions and site-directed mutagenesis of NFAT binding sites in HEK293T cells suggest that in NFAT1-mediated transactivation, some NFAT elements are negative and dominant and others are positive and recessive. Furthermore, we demonstrate that cooperation with partner proteins, such as p300, enhances NFAT1-mediated transactivation of the c-Myc promoter. At last, the newly identified sites are also responsive to NFAT2 in HEK293T cells. However, in NIH3T3 cells, the regulation mediated by NFAT proteins is not dependent on the known NFAT sites, including the site previously described. Thus, our data suggest that the contribution of NFAT to the regulation of c-Myc expression may depend on a balance between the binding to positive and negative NFAT-responsive elements and cooperation with transcriptional cofactors, which may differ according to the context and/or cell type.